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ABSTRACT 



A crank shaft unit for rotatably mounting bicycle crank 
anns in a bottom bracket includes, and adapters for 
maintaining the crank shaft unit in position relative to 
the bottom bracket. The crank shaft unit includes a 
crank shaft having connecting projections formed at 
opposite ends thereof for engaging inside walls of bosses 
of the crank arms, a cylindrical member surrounding 
the crank shaft, and bearings for rotatably supporting 
the crank shaft in inside walls of the cylindrical mem- 
ber. The adapters are mounted between an inside wall 
of the bottom bracket and the crank shaft unit. At least 
part of the bosses of the crank arms extend into annular 
spaces formed between inside walls of the adapter 
means and the crank shaft. Annular stepped spaces 
extend from the ambient to surfaces of the crank shaft 
through the adapters and bosses. 

11 Qaims, 3 Drawing Sheets 
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ring-like spaces which do no allow easy access of mud 
CRANK ARM MOUNTING APPARATUS FOR A and the Uke to the crank shaft surfaces. Since entry of 
BICYCXE mud, dust and the like is checked, the rotary compo- 

nents are protected from wear and erratic rotation. This 
BACKGROUND OF THE INVENTION 5 construction also allows the bosses of the crank arms 

1. Field of the Invention &nd connecting projections opposed thereto to have 
The present invention relates to an apparatus for increased lengths. Iliis results in enlarged areas of en- 

rotatably mounting a crank arm in a bottom bracket of gagement to realize connections between the crank 
a bicycle. shaft and crank arms having increased strength. Con- 

2. Description of the Related Art verscly, where the areas of engagement need not be 
A conventional apparatus of this type is known from enlarged, the crank shaft may have a reduced length. 

Japanese Utility Model Publication Kokai No. Other features and advantages of the present inven- 
1949-102848. This apparatus employs a cylindrical tion will be apparent from the dependent claims and the 
bracket acting as outer races for ball bearings for description of the preferred embodiments to be had 
mounting in a bottom bracket a crank shaft connected reference to the drawings, 
to crank arms. According to this structure, spaces in the 

form of flat rings are defined between end faces of the BRIEF DESCRIPTION OF THE DRAWINGS 
cylindrical bracket and end faces of boss« of the crank i ^ sectional view showing a bicycle crank 

arms Mud and the W^e entemg through Acse spaces ^ uiomxmg apparatus in a first embodiment of the 
tend to reach the crank shaft. The crank shaft is a rotary 20 ^^^^ invention 

clement, and may be worn or deprived of smooth rota- " • ^*l.^t4... -^•«, «r • «f 

u *i. • x_ J- J J Ji VI TT FIG. 2 is a perspective view of a crank snait umt of 

tion by the mtrudme mud and the like. Further, wear ^, ^ i_ • t?t^ j 

resulting from the contact between the cylindrical t^e mounUng apparatus shown m FIG. 1. and 
bracket and bearing balk becomes a direct cause of a HG. 3 is a sectional view showing abicycle crank 
displacement between the bottom bracket and crank 25 arm mountmg apparatus m a second cmbodmient of the 
j}^^ present mvention. 

Another such apparatus is known from Japanese Util- DETAILED DESCRIPTION OF THE 

ity Model Publication Kokai No. 1989-180393. This PREFERRED EMBODIMENTS 
apparatus includes a crank shaft unit having a crank 

shaft connected to bosses of crank arms, a cylindrical 30 FIG. 1 is a sectional view showing a bicycle crank 

element surrounding the crank shaft, and ball bearings arm mounting apparatus in a first embodiment of the 

provided on inside walls of the cylindrical element for present invention. This apparatus includes a crank shaft 

rotatably supporting the crank shaft, the crank shaft unit 1 mounted in a cylindrical bottom bracket 2 

unit being mounted in place through adapters. In this through a cylindrical right adapter 4 and a cylindrical 
structure also, spaces in the form of flat rings are de- 35 left adapter 5. These adapters 4 and 5 are fitted in armu- 

fined between end faces of the crank shaft unit and end lar spaces defmed between opposite ends of the bottom 

laces of the bosses of the crank arms, and intruding dust bracket 2 and the crank shaft unit 

and mud tend to reach surfaces of the crank shaft to As shown in FIG. 2, the crank shaft unit 1 includes a 

cause wear or impair smooth rotation. crank shaft 7 having connecting projections 7o at oppo* 

SUMMARY OF THE INVENTION ^ ^J! ^'^J^^^J^^^V "'S"^* inside walls of bosses 

sola and 502^ of crank arms 501 and 502, a cylindnca] 

The object of the present invention is to provide a member 6 surrounding the crank shaft 7, and a bearing 
bicycle crank arm mounting apparatus having a struc- device for rotatably supporting the crank shaft 7 on 
ture for allowing a crank shaft unit to be mounted in a -^^^ ^^lls of the cylindrical member 6, The bearing 
bottom bradc^ correctiy and reliably while protecting 45 device includes a fii^t bearing unit 80 and a second 
a crmk shaft from mud «id the like. y^^^ ^ 5 f^^^ ^^^^^ ^j^^ 

TheaboveobjectisfiilfiUed.acxordmgto thepr^^^ ^^^^ 7 1^^ embodiment, each of the bearing 

mvention, by an apparatus compnsing a crank shaft umt ^ 90 includes an amiular groove lb formed 

mcludmg a crank shaft comiected to bosses of craiJc ^pherally of the crank shaft 7 to acTas an imier race, 
arms acyhntocalmemb^^ 50 annukr groove 6a formed in the cylindrical membe; 

and bearmgs for routably supportmg the crank shaft m w,uA%Muiiu^K,yiiiiiMBK^ux^vcA 

inside walk of the cylindrical memb^; and adapters for ^ ^ ^S*^ ^^^"^^ « 
maintaining the crank shaft unit in position relative to "P^^ f ^Jj^ th«e grooves 76 and 
the bottom bracket; wherein at least part of the bosses of ^\ ^ « f'L^'^^ outwardly of the two beanng 
the crank arms extend into annular spaces formed be- 55 » The crank shaft umt 1 is assembled m 
tween inside walls of the adapters and the crank shaft. »dvancc and may simply be mounted m the bottom 
For attaching the crank arms to the bottom bracket ^^^^ «f are desirable as the bearing 
by using the above apparatus, the adapters are mounted structure for the crank shaft 7 and relationship of the 
on the cyUndrical member of the crank shaft unit, and cylindrical member 6 to the crank shaft 7. 
then the adapters are fitted in the bottom bracket. The 60 Various types of structure are conceivable for limit- 
crank arms are fixed to the crank shaft, with bores movement of the crank shaft unit 1 relative to 
formed in the bosses at proximal ends of the crank arms bottom bracket 2. As shown in FIG. 1, for example, 
fitted on connecting projections formed at opposite the adapters 4 and 5 may be screwed tight to the bottom 
ends of the crank shaft. When assembled, at least part of bracket 2. For this purpose, screws are formed on inside 
the bosses of the crank arms extend into annular spaces 65 walls in end regions of the bottom bracket 2 and on 
formed between inside walls of the adapters and the outer peripheral walls of the adapters 4 and 5. Further, 
crank shaft. Consequently, spaces extending from the to limit a screwing extent of the adapters 4 and 5, 
ambient to surfaces of the crank shaft become stepped flanges 104o and 105a are formed on outward ends of 



01/14/2003, EAST Version: 1.03.0007 



5,209,581 



the adapters 4 and 5 for abutting on faces of the bottom 
bracket 2. 

As regards coupling between the crank shaft unit 1 
and adapters 4 and 5, the right adapter 4 has an inside 
wall fitting on a corresponding outside wall of the cylin- 
drical member 6 of the crank shaft unit 1» and the left 
adapter 5 has an inside wall splined to a corresponding 
outside wall of the cylindrical member 6. The left 
adapter 5 is securely coupled to the cylindrical member 
€f compared with the two walls joined by a screw en- 
gagement, in that axial displacement is Iknited by the 
screws while a circumferential displacement is limited 
by the splines. 

The bosses 501a and 502^ of the crank arms 501 and 
502 into which the connecting extensions la of the 
crank shaft 7 are inserted are countersunk to receive 
flanged bolts 5016 and 5026 screwed into threaded axial 
holes formed in end surfaces of the crank shaft 7. Thle 
crank arms 501 and 502 and crank shaft 7 are securely 
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As in the first embodiment, the right adapter 104 has 
an inside wall fitting on a corresponding outside wall of 
the cylindrical member 106 of the crank shaft unit 1011, 
and the left adapter 105 has an outside wall screwed to 
an inside wall of the bottom bracket 2. The left adapter 
105 has the outside wall splined to an inside wall of the 
cylindrical member 106. The cylindrical member 106 
has an outside wall screwed to the inside wall of the 
bottom bracket 2. A seal 108 is placed in contact with 
the inside wall of the left adapter 105. The right and left 
adapters 104 and 105 include flanges 104a and 105a, 
respectively. 

For inserting and fixing the crank shaft unit 101 inside 
the bottom bracket 2, the left adapter 105 is first spline- 
connected to the left end of the cylindrical member 106, 
and thereafter the cylindrical member 106 is screwed to 
the bottom bracket 2, using the screw formed on the 
outer wall of the cylindrical member 106. Next, the 
right adapter 104 is press fit and screwed onto the right 



fixed together by tightening the flanged bolts 5016 and 20 end of the cylindrical member 106. 
5026. The countersinks are covered by caps 501c. A The crank arms 501 and 502 are joined to connecting 
gear wheel 13 is mounted on the boss 501a of the right projections 107a of the crank shaft 107 substantially in 
crank arm 501. The bosses 501a and 502a of the crank the same way as in the first embodiment. In this embodi- 
arms 501 and 502 projecting toward the crank shaft unit ment also, the bosses 501a and 502a of the crank arms 
1 are inserted into annular spaces 11 and 12 between the 2S 501 and 502 projecting toward the crank shaft unit 1 are 
adapters 4 and 5 and crank shaft unit 1 to positions close inserted into annular spaces 111 and 112 formed be- 
to the ends of the cylindrical member 6. Thus, the cylin- tween the adapters 104 and 105 and crank shaft 107. As 
drical member 6 has a smaller length than in the prior in the first embodiment* the spaces extending from the 
art. According to this construction, the spaces extend- ambient to surfaces of the crank shaft 107 are in a 
ing from the ambient to surfaces of the crank shaft 7 are 30 stepped annular form. Therefore, not only is the crank 
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in a stepped annular form. Therefore, not only is the 
crank shaft 7 completely invisible from outside, but 
entry of dust, mud and the like is efTectively. checked. 
Where, for reasons of construction, such a shape of 
passage space is required only at one side, one of the 
bosses may be inserted inwardly of the outer end sur- 
face of one adapter, with the other boss disposed adja- 
cent the outer end surface of the other adapter. 

A second embodiment of the present invention will 
be described next with reference to FIG. 3. The second 40 
embodiment differs from the first embodiment in the 
bearing device. In addition, a left adapter 105 in the 
second embodiment is inserted between the inside wall 
of a cylindrical member 106 and a crank shaft 107, while 
a right adapter 104 is inserted between the inside wall of 45 
the bottom bracket 2 and the outside wall of the cylin- 
drical member 106 as in the first embodiment. 

The bearing device in this embodiment also include a 
right bearing unit 180 and a left bearing unit 190 spaced 
from each other axially of the crank shaft 107. The right 
bearing unit 180 includes an inner race 1076 projecting 
from the crank shaft 107, a stepped outer race 106a 
formed on the cylindrical member 106 of the crank shaft 
unit 101, and balls 181 acting as rolling elements 
mounted between the inner and outer races 1076 and 
106a. The left bearing unit 190 includes an inner race 
element 192 meshed with a screw 107c formed on the 
crank shaft 107, a stepped outer race 1066 formed in the 
cylindrical member 106, balls 191 acting as rolling ele- 
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shaft 107 completely invisible from outside, but entry of 
dust, mud and the like is effectively checked. Reference 
numerals 5016 and 5026 denote flanged bolts screwed 
into threaded axial holes formed in end surfaces of the 
crank shaft 107. Numerals 501c and 502c denote caps. 

Crank arm mounting apparatus according to the pres- 
ent invention may be in various other forms than the 
two embodiments described above. Some examples will 
be described hereinafter. 

(1) The bosses 501a and 502a of the crank arms need 
not be form a right angle or larger angle with the arms 
as shown in FIGS. 1 and 3, but may just be inclined 
toward the crank shaft unit, with opposite inside sur- 
faces of the adapters formed parallel to the inclined 
surfaces of the bosses. This construction will also pro- 
duce the effect of preventing entry of dust, mud and the 
like. 

(2) In the foregoing embodiments, movement of the 
crank shaft units 1 and 101 axially of the bottom brack- 
ets 2 is limited by the flanges 10 and 110 of the adapters 
4, 5, 104 and 105. Instead, the axial movement may be 
limited by tapered walls having a greater diameter than 
an inside diameter of the bottom bracket 2. In this case, 
the adapters are removable by twisting a tool inserted 
between the tapered walls and end faces of the bottom 
bracket 2. 

(3) In the foregoing embodiments, the crank shaft unit 
1 or 101 and crank arms 501 and 502 are formed sepa- 
rately. However, the crank arms may be formed inte- 



ments mounted between the inner race element 192 and 60 gral with the crank shaft 7 or 107. In this case, the crank 



outer race 1066, and a lock nut 193 for limiting axial 
movement of the inner race element 192. The cylindri- 
cal member 106 further includes an inspection and 
maintenance bore 106c for allowing positional adjust- 
ment of the inner race element 192. By adjusting posi- 
tion of the inner race element 192 in the axial direction, 
the pressure applied to the bearing balls 181 and 191 is 
adjusted. 
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shaft unit is inserted into the bottom bracket 2 as fol- 
lows. 

Where only one of the crank arms 501 and 502 is 
integrated with the crank shaft unit, the crank shaft unit 
is first inserted into the bottom bracket 2, and thereafter 
the other crank arm is secured, such as by screwing, to 
the crank shaft unit Where both of the crank arms 501 
and 502 are integrated with the crank shaft, a split bot- 
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torn bracket is used which is hinged at one side thereof, 4. An apparatus as claimed in claim 2, wherein each 
for example. After placing the crank shaft unit in this of said fust and second adapters has a cylindrical shape 
bracket, the other free sides of the brackets are rigidly with a tapered outer wall. . ,. , ^ . . 

interconnected by bolts or the like. . ^ ^r^^I^ i^^J^^ 

_ , . , . .... 1. « 5 of said first and second adanters is inserted Dctween an 

(4) Tliebearmgdev.ce.snothmitedtoA^ SewSo^i^tto^^ 
ings. but vanous other types of bcanngs may be em- cylindrical member. 

ployed. 5^ ^ apparatus as claimed in claim 5, wherein said 

(5) While» in the foregoing embodiments, two, right adapter has an inside wall fitting on the outside wall 
and left adapters are usel, only one is adequate. In this jo of said cylindrical member, and an outside wall screwed 
case, the end of the crank shaft um't where the adapter to the inside wall of said bottom bracket, and said sec- 
is not provided has a threaded outer surface of the cylin- ond adapter has an inside wall splined to the outside 
drical member which is meshed with a thread groove wall of said cylindrical member, and an outside wall 
formed in the inside wall of the bottom bracket. screwed to the inside wall of said bottom bracket. - 

(6) The adapter may be formed of an FRP or other 15 7. An apparatus as claimed in claim 2, wherein said 
hardplastics,anelastically defonnablemctalorresin,or «*^P^^ ^ vascrtcd between an msidc waU of said 

. . .-•^^.j. bottom bracket and an outside waU of said cylmdncal 

vanous composite materials. Each adapter may be an «iu on "««»«^ ^ , ^ v/*,.,^ 

member, and said second adapter is inserted between an 

assembly of plural parts. inside wall of said cylindrical member and said crank 

(7) The adapters may mclude grooves for nttmg seals 20 shaft. 

therein for sealing between the adapters and the bosses g, ^n apparatus as claimed in claim 7, wherein said 

of the crank arms. first adapter has an inside wall fitting on the outside wall 

. What is claimed is: of said cylindrical member, and an outside wall screwed 

1. An apparatus for rotatably mounting bicycle crank to the inside wall of said bottom bracket, said second 
arms, said crank arms having respective bosses with 25 adapter has an inside wall splined to the outside wall of 
inside walls, said apparatus comprising: said cylindrical member, and the outside wall of said 

a crank shaft unit including: cylindrical member is screwed to the inside waU of said 

a crank shaft having connecting projections bottom bracket, 

formed at opposite ends thereof for engaging ^PP^?^^ ^l^ed m clami 1 wherem said 

.1. • J 11 r *v 1- f 30 beanng means mcludes a first bearmg umt and a second 

with the mside walls of the respective bosses of ^ ^^^^ ^^^^ 

said crank arms, crankshaft 

a cylindncal member surroundmg said crank shaft apparatus as claimed in claim 9, wherem each 

said cylindrical member having inside walls, and of said first and second bearing units includes a recessed 
adapter means for maintaining said crank shaft unit in 35 inner race- formed on said crank shaft, a recessed outer 

position relative to said bottom bracket, said race formed on said cylindrical member, and balls ar- 

adapter means having inside walls; ranged between said inner race and said outer race, 

wherein at least part of said bosses of said crank arms 11* An apparatus as claimed in claim 9, wherein said 

extend into annular spaces formed between the fet bearing unit includes a recessed inner race formed 
inside walls of said adapter means and said crank ^ on said crank shaft, a recessed outer race formed on said 

^^^^ cylindrical member, and balls arranged between said 

A* ^i^i^^A ;« 1 ^..lA inner race and said outer race; and said second bearing 

2. An apparams as clauned m clami 1. wherem said .^^^^^ an imier race dement screw-fed on said 
adapter means mcludes a first adapter attached to one ^ ^ ^ ^^^^ ^^^^ ^ ^^^^ ^ 

end of said bottom bracket, and a second adapter at- ^5 ^^y^^ ^ ^alls arranged between said imier 
tached to the other end of said bottom bracket clement and said outer race; said cylindrical mem- 

3. An ^paratus as claimed in claim 2, wherem each ^er defming an inspection and maintenance bore for 
of said first and second adapters has a cylindrical shape allowing positional adjustment of said inner race ele- 
with a flange formed on an outward end thereof for ment. 

contacting an end of said bottom bracket. 50 • • • • • 
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